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方法制得了 Au/pNIPAAm 复合纳米水凝胶。通过傅里叶红外光谱、X 射线衍
射图谱、透射电子显微镜、X 射线光电子能谱、热失重分析、差热扫描分析
以及可见分光光谱等方法对 Au/pNIPAAm复合纳米水凝胶的结构和性能进行
了表征，探讨了 Au/pNIPAAm 复合纳米水凝胶的合成机制。 




3.  以 5-氟尿嘧啶和罗丹明 B 作为药物模型，考察了药物投入量、交联剂 BIS
和引发剂 APS 的用量对 Au/pNIPAAm 复合纳米水凝胶药物包封率的影响；并
通过正交实验，获得了 优化药物包封率的实验条件；考察了交联剂 BIS、
引发剂 APS 与单体用量的摩尔比以及温度、释药介质等对 Au/pNIPAAm 复合
纳米水凝胶释药能力的影响。 
4.  确定了用于光控释的连续激光器激光照射波长以及适合于人宫颈癌细胞体
系上激光器的照射强度，并初步得到了波长为 514.5 nm 激光照射下




















A novel kind of photothermal-triggered Au/poly(N-isopropylacrylamide) 
(Au/pNIPAAm) nanogels were investigated as drug release carriers. The following 
four aspects were discussed in this paper: 
1.  Acrylamide was grafted onto the surface of the Au NPs to copolymerize with 
NIPAAm, based on which a growth of pNIPAAm hydrogel was achieved through 
emulsion polymerization. FT-IR, XRD, TEM, XPS, TGA, DSC and UV-vis 
spectrophotometer analysis were used to characterize the Au/pNIPAAm nanogels, 
and the synthesis mechanism of the Au/pNIPAAm nanogels was also discussed. 
2.  The effects of the reaction temperature and the amount of the cross-linker (BIS) 
and the initiator (APS) on the particle diameter were respectively studied. The 
mechanism for the growth of the pNIPAAm on the surface of the Au NPs was 
further discussed as well. 
3.  Taking 5-Fluorouracil and Rhodamin B as model drugs, the effects of the 
amounts of the drug, the BIS, and the APS on the encapsulation efficiency were 
respectively studied. The encapsulation efficiency was improved through 
orthogonal experiment. The effects of temperature, release media as well as the 
amount of BIS and APS on the drug release from Au/pNIPAAm nanogels were 
also discussed. 
4. The effects of laser irradiation wavelength and intensity on the cytotoxicity of Hela 
cells were studied. The drug release curve of the Au/pNIPAAm nanogels under 
laser irradiation at wavelength of 514.5 nm was also achieved. The model of the 
interaction between Au/pNIPAAm nanogels and laser irradiation at wavelength of 
514.5 nm was built to explain the mechanism of drug release from the 
Au/pNIPAAm under the laser irradiation. 
 















































































表 1-1 几种智能水凝胶在药物释放上的应用[11] 
Table1-1 Effects of various external stimuli on drug release from various 


























热胀型温敏水凝胶具有上临界温度（Higher critical solution temperature or 
























图 1-1 N-取代丙烯酰胺单体结构式 
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